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Abstract 
From design and management, the significance and main ways of ship energy-saving is proposed. The designer 
should inject low carbon idea into ship design. The officers on board not only ensure safe operation of vessel, but also 
strengthen maintenances, and work hard to keep it in good condition. The operation costs can be reduced and the 
energy can be saved. 
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1. Forward 
At present, the global warming, environmental pollution and energy shortage are the inevitable topics. 
Therefore, the low carbon economy receives more and more attention. The maritime transport is long 
known as the cleanest transport mode in the three main transport systems (highway transport, air transport 
and maritime transport); nevertheless, the latest study shows that shipping is also one of main pollution 
sources. [1] 
Reports indicated that about 30 percent of nitrogen oxides are emitted by ships and the carbon dioxide 
discharged by ships reaches 1.12 billion tons and accounts for 4.5 percent of worldwide principal 
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greenhouse-gas emissions. It is expected that global shipping will consume 0.4 billion tons fuel oil and 
the greenhouse-gas emissions will increase more than 75 percent by 2020. [2] 
Although the shipping industry is not bound by Kyoto Protocol, The industry believes that carbon 
reduction plan should be responded for the sustainable development of the economy. To meet carbon 
reduction target, the shipping company, charterer and port operators should work closely to carry out the 
carbon reduction plan of the IMO, establish the greenhouse-gas emission standards of the shipping 
industry, and propose solutions from all levels just like skills, operating, new energy etc. 
2. The Design and Manufacturing 
First, low carbon ship’s achieving needs to start with design, practice large-scale and standardization 
building, inject low carbon development concept, and emphasis green technology research. In the process 
of ship designing, foundational common technology and green safety technology supporting hull form 
development should be strengthened. 
2.1. Optimizing principle dimensions and line type 
It is understood that hull form and line type widely used are bulbous bow hull form, bulbous stern hull 
form, bulb stern and twin skeg-hulls form, longitudinal fluid hull form, twin hull and small water plane 
area twin hull form, asymmetry stern line type, shallow draught full hull form, twin stern ship and flat 
bow cochlea-channeled stern ship. One of the most advanced technologies is variable bulbous bow, which 
can move up and down, swing freely, and change shape with the variation of draught and speed, so that 
the energy can be saved. [3] 
2.2. Reducing hull roughness 
After a period of use, the hull roughness increases resulting from corrosion, fouling, and so on. This 
will increase energy consumption. To decrease the roughness, some countermeasures can be adopted. The 
advanced antifouling coating system should be used, for example, the self-polishing hull painting can 
prevent the aquatic life from attaching and growing. Dock repair should be carried out at regular intervals 
and use reasonable technology to clear the hull bottom. Selecting reasonable coating system, improving 
painting quality, using cathode protection to protect underwater portion and sandblasting the shell plate 
can prevent roughening. 
3. Strengthen daily management to save energy 
The modern marine large low-speed diesel engine has made great progress in improving fuel economy 
in recent two decades. All kinds of energy-saving measures appear in succession and become perfect day 
by day. However, some steps of management and maintenance also can be taken to reduce the 
consumption of fuel oil. 
3.1. To ensure good combustion 
The fuel oil combustion condition greatly influences the dynamic property, economy efficiency and 
reliability of the diesel engine. The combustion quality depends largely on the fuel oil quality, right 
injection timing, good atomization, enough fresh air, the working medium state in cylinder and the engine 
running condition. 
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3.2. To get optimal fuel injection advance angle 
Every diesel engine owns the optimal fuel injection advance angle; therefore, much attention must be 
paid to adjust the fuel supply advance angle of every cylinder to the optimal position. In this situation, the 
engine has the short ignition delay, proper pressure rising rate, optimal maximum combustion pressure, 
higher heat efficiency, lower fuel consumption rate, and smooth operation. If the long-term sailing was 
needed, the fuel injection advance angle of main engine should have been appropriately advanced. During 
running, the worn cams of the injection pump and other transmission parts, the tired or broken springs of 
the injector and the improper adjustment of the new springs will affect the fuel injection timing. As a 
result, the marine engineer on board needs to measure and adjust the fuel injection advance angle in time 
to make it optimal. 
3.3. To improve the quality of the fuel oil 
Because the fuel oil used on board has characteristics such as high viscosity, much impurity, and so on, 
it needs to be preheated and purified to improve properties to satisfy the requirements. The preheating is 
very important. The preheating temperature should satisfy viscosity requirements. The fuel oil with 
different viscosity should be heated to different preheating temperature according to the specification. 
The impurities and water content in the fuel oil can be purified to minimize the content. Some attention 
should be paid to the filters to make sure they are in good condition. The filters should be promptly 
repaired or renewed. The centrifugal separation is an effective and major means to purify the fuel oil. The 
proper gravity disc, centrifuging preheating temperature, sludge discharge interval and separating amount 
should be chosen to ensure purification quality. 
3.4. To ensure good atomization quality 
Good atomization quality will make it well mix with the fresh air, shorten the ignition delay, get 
complete combustion, and make the engine work steadily. The atomization quality mainly depends on the 
injector. The injector should be carried out preventive inspection at regular intervals and unscheduled 
diagnostic inspection 
3.5. To supply sufficient fresh air 
Sufficient fresh air in the cylinder will make combustion perfect. Modern diesel engine mostly 
employs exhaust turbo-charging. If the air passage is blocked due to dirty, coking and deformation, the 
increased flow resistance will lower the supercharging pressure, affect the scavenging results, lead to 
more fuel consumption, and even cause supercharger to surge. 
For this reason, the air suction filter of the supercharger compressor should be cleaned periodically; the 
compressor and the exhaust turbine of the supercharger should be flushed at regular intervals; the exhaust 
boiler should be soot blown at fixed period; and the air cooler also should be cleaned according to actual 
situation. In addition, the inlet valves, outlet valves and exhaust duct of two-stroke diesel engine should 
be cleaned promptly in the management. 
3.6. To take full advantage of the waste heat of the diesel engine 
About 40 percent of the heat generated in the diesel engine is turned into output-work; the rest is 
discharged into outboard through exhaust, cooling water, and so on. Now, the usual ways of using waste 
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heat of the diesel engine include supercharging the scavenging air through exhaust turbine, generating 
saturated vapor by waste heat boiler, and working as the heat source of the fresh water generator. In order 
to completely utilize the waste heat and improve the heat efficiency, the marine engineer should pay 
attention to the above plants, clean the heat exchange surface promptly, and keep the plants in good 
status.
3.7. To reduce speed 
It is proved that the ship proceeding at economy speed can slash operating cost. For example, the main 
engine with 20 percent speed dropped can save about 50 percent fuel oil consumption. However, the 
engine long running at low speed will worsen combustion quality. Some measures, such as increase 
compression ratio through adding shims, advance fuel injection advance angle, and keep proper cooling 
water temperature, should be taken to ensure combustion quality. 
3.8. Other fields 
The deck department should strengthen communication with engine department, properly distribute 
electric power, lighten burden of generators, and avoid unnecessary consumption. When the main engine 
is in maneuvering operation or to be stopped, fuel oil should be changed into diesel oil at right time. 
Therefore, the diesel oil consumption can be reduced and the economy can be boosted. 
4. Conclusion 
From the above, low carbon idea is very important. If the low carbon idea is well understood by 
personals of shipping industry, the green-house gas emission amount of shipping industry must have 
decreased. In later days, the design corporations, shipyards and shipping companies should strengthen 
environmental awareness cultivation of all staffs. As long as all staffs really want to save energy, the 
shipping industry will survive and develop. 
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